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Abstract of JP5148662 

PURPOSE:To improve the appearance, deposition rate and stability of a copper electroless plating 
soln. without using a harmful cyanogen or cyanide compd. in the plating of a printed circuit board. 
CONSTITUTION:Hydantoin is added to the basic composition of a copper electroless plating soln. The 
copper electroless plating soln. added with nonpoisonous hydantoin has the same characteristic as the 
case when a harmful cyanogen or cyanide compd. is used as a stabilizer, and the soln. stability, plating 
rate and plating appearance are excellent 
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(54) COPPER ELECTROLESS PLATING SOLUTION 

(57)Abstract: 

PURPOSE: To improve the appearance, deposition rate and stability of a copper electroless plating 
soln. without using a harmful cyanogen or cyanide compd. in the plating of a printed circuit board. 
CONSTITUTION: Hydantoin is added to the basic composition of a copper electroless plating soln. 
The copper electroless plating soln. added with nonpoisonous hydantoin has the same characteristic 
as the case when a harmful cyanogen or cyanide compd. is used as a stabilizer, and the soln. 
stability, plating rate and plating appearance are excellent. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Non-electrolytic copper plating liquid adding hydantoin in non-electrolytic copper plating 
liquid which uses cupric salt, a copper complexing agent, a reducing agent, and a pH adjuster as the 
main ingredients. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the non-electrolytic copper plating liquid used for a 

printed circuit board. 

[0002] 

[Description of the Prior Art]Conventionally, non-electrolytic copper plating liquid comprises cupric 
salt, the copper complexing agent, the reducing agent, and the pH adjuster. 
The reaction is shown by the following formula. 

Cu 2 ++2HCHO+20H " ->2HCOO ~ +2H 2 O+H 2 +Cu 0 — (1) 

However, the deposit film obtained only with these constituents is weak, and its liquid ammonia 
quality is also bad. That is because the reaction to which it is because copper(I) oxide is easy to be 
generated as a side reaction of plating, and copper deposits it in a core is promoted. Then, although it 
becomes important how copper(I) oxide is made to complex, in the former, cyanogen and a cyanide 
compound are added as stabilizer. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since these substances were toxic materials 
when adding cyanogen and a cyanide compound as stabilizer, it was used from the point on the 
handling of medicine, and a public nuisance, and there was fault of 

[0004]In respect of the characteristic, adhesion with a through hole substrate was bad, and the fault 
of being easy to produce a blister in a through hole wall owing to also had precipitation stress of 
plating. 

[0005]On the other hand as stabilizer which does not contain a cyanide compound, Nitrogen system 
organic compounds and thiourea, such as alpha and alpha'-dipyridyl, ethylamino ethanolamine, and 
rhodanine, Various kinds of stabilizer, such as sulfur system compounds, such as 2- 
mercaptobenzothiazole and a potassium sulfide, is used (JP,52-1 733,A, JP,43-1 2966, B). 
[0006] However, although alpha and alpha'-dipyridyl has an effect in the stability of non-[ with 
thickness ] electrolytic copper plating liquid and improvement of a deposit copper film which used 
ethylenediaminetetraacetic acid (EDTA) for the complexing agent of cupric salt, When used at 
ordinary temperature, the plating deposition rate was made to control also with a little additions, and 
there was fault that deposit appearance became tea and a color and the adhesion power between 
copper foil of copper clad laminate and plating deposit copper worsened. 

[0007]Ethylamino ethanolamine, rhodanine, thiourea, 2-mercaptobenzothiazole, a potassium sulfide, 
etc. controlled the deposition rate by a little addition, and had the fault which, if the worst happens, 
says the appearance of plating deposit copper. 

[0008]This invention was made in view of the conventional technical problem like the above, and 
there is a place made into the purpose in providing the non-electrolytic copper plating liquid which 
was moreover excellent in liquid ammonia quality, plating deposit appearance, and a plating deposition 
rate without including cyanogen and the cyanide compound of non-electrolytic copper plating liquid 
harmful to stabilizer. 
[0009] 

[Means for Solving the Problem]This invention adds hydantoin to achieve the above objects in non- 
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electrolytic copper plating liquid which uses cupric salt, a copper complexing agent, a reducing agent, 
and a pH adjuster as the main ingredients. 

[0010]Non-electrolytic copper plating liquid for **** made into basic composition in this invention is 
solution which consists of pH adjusters, such as cupric salt, a complexing agent, a reducing agent, 
and hydroxylation alkali. 

[0011]As cupric salt, there are copper sulfate, a cupric nitrate, cupric chloride, etc. 
[0012]As a complexing agent, although there are sodium potassium tartrate and 

ethylenediaminetetraacetic acid, sodium potassium tartrate is preferred at a point which waste liquid 
treatment tends to carry out. 

[001 3]Paraformaldehyde may be sufficient although many formalin is generally used as a reducing 
agent. 

[0014]It is added in order to adjust pH, and hydroxylation alkali is good to adjust to pH 12.00-13.00. 
[001 5]A place by which it is characterized [ of this invention ] is having added hydantoin to the 
above-mentioned basic composition further. Concentration of hydantoin is used by 0.5PPm - 60PPm. 
Less than [ hydantoin 0.5PPm 1 an effect is small to liquid ammonia quality, and if 60PPm is 
exceeded, a plating deposition rate will fall. 
[0016] 

[Function]The non-electrolytic copper plating liquid which added nonpoisonous hydantoin to basic 
composition carries out the same characteristic as the case where harmful cyanogen and cyanide 
compound are used as stabilizer, and is excellent in liquid ammonia quality, a plating deposition rate, 
and plating deposit appearance. 
[0017] 

[Example]Hereafter, although this invention is explained based on an example, this invention is not 
limited to these examples. 

[0018]As basic composition of an example 1 radio solution copper plating solution, 15 g/l of copper 
sulfate and 5 monohydrates, Hydantoin 30PPm is added in the non-electrolytic copper plating liquid 
which comprises 25 g/l of sodium potassium tartrate, formalin (37%) 20 ml/I, and 10 g/l (pH 12.55) of 
sodium hydroxide, Plating was performed for 20 minutes by temperature [ of 24 ** ], and area-ed 

[ plating] 1.0dm 2 /l. 

[001 9] Hereafter, although plating deposit appearance, the plating deposition rate, and the use result 
about liquid ammonia quality were investigated, a plating deposition rate computes the plating 
thickness obtained by processing a stainless plate (100 mm x 50 mm) by down stream processing 
shown in Table 1 with a weight method. 
[0020] 
[Table 1] 
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CLC-201 However, the cleaner conditioner for degreasing by Hitachi Chemical Co., Ltd., As for 
PURIDIPPU, the pretreatment liquid for nonelectrolytic plating by Hitachi Chemical Co., Ltd. and HS- 
201 B show the adhesion accelerator by Hitachi Chemical Co., Ltd. drainer processing and PD-201, as 
for catalyst for Hitachi Chemical Co., Ltd. make non-electrolytic copper plating, and ADP-01. 
[0021 ]The copper oxide (Cu 2 0) produced in a side reaction serves as a core, and evaluation of liquid 

ammonia quality advances so that it may be expressed with the above-mentioned (1) formula. Then, 
directly, copper oxide was added in 5mg [/I. ] plating liquid, and the existence of the decomposition 
copper which deposited at the beaker bottom after 5-hour neglect was judged by appearance. 
[0022]Each inspection result is shown in the kind of stabilizer used for Table 2 (a), and Table 2 (b). 
[0023] 
[Table 2] 
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Except for hydantoin, it plated out of the constituent shown in Example 1 as a comparative example 
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for ranking next comparative example 1. The plating characteristic in this case is shown in Table 2 
(b). 

[0024]It plated by carrying out 20PPm addition of the sodium cyanide at the constituent shown in 
Example 1 for ranking next comparative example 2. The plating characteristic in this case is shown in 
Table 2 (b). 

[0025]It plated by adding thiourea 5PPm and alpha-alpha' dipyridyl 3 mg/l to the constituent shown in 
the comparative example 3 pan in Example 1. The plating characteristic is shown in Table 2 (b). 
[0026] 

[Effect of the Invention]In this invention, the non-electrolytic copper plating liquid which was 
moreover excellent in liquid ammonia quality, plating deposit appearance, and a plating deposition rate 
can be obtained without using harmful cyanogen and cyanide compound. 



[Translation done.] 
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